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@ Host cornea marking device. 

@ A host cornea marking device for providing 
marks on a recipient cornea bed of a comeal 
transplant patient is disclosed. The present 
marking device includes : an outer tube (10) 
having a plurality of marking blades (14) at one 
of opposite axial ends thereof which is adapted 
to face the recipient comea bed, the maildng 
blades being spaced apart from each other in a 
circumferential direction of said outer tube ; 
and an inner tube (12) which is received in the 
outer tube (10) such that the inner tube is axially 
slidable relative to the outer tube. The inner 
tube includes a contact portion (18) at one of 
opposite axial ends thereof which is to face the 
recipient oomea bed, the contact portion being 
adapted to be in contact with the cornea bed so 
as to position the marking device with respect 
to a cutout sectbn In the recipient comea bed 
for recehfing a donor comea. 
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The present invention relates to a device for pro- 
viding marks on a recipient cornea bed of a corneal 
transplant patient, for facflitating positioning of a do- 
nor cornea on the recipient cornea bed for keratoplas- 
ty, 5 

According to a known keratoplasty method, a 
suitable size of a section of the cornea of a corneal 
transplant patient (referred to hereinafter as a host 
patient) is cut out or removed, while a donor cornea 
is trephined or punched out by a suitable cornea io 
punching device, so that the size of the donor cornea 
conforms to that of the cutout sect'ion of the host cor- 
nea. The thus obtained donor cornea is located on 
the cutout section of the host cornea and then su- 
tured. Upon suturing, however, the cornea tends to be is 
inadvertently distorted or displaced due to subtle dif- 
ferences in the manner of suturing from portion to 
portion, resulting in the incidence of post-transplant 
astigmatism due to such a distortion of the cornea. 

In view of the above situation, the inventor of the 20 
present invention proposed a cornea punching device 
as disclosed in laid-open Publicatbn No. 4-55322 of 
unexamined Japanese Utility Model Application, for 
cutting or punching out a donor cornea into a desired 
shape, in preparation for keratoplasty. The punching 25 
device disclosed therein Is adapted to cut out or tre- 
phine a circular corneal sectbn such that the corneal 
section (hereinafter referred to as "donor cornea") is 
provided with a plurality of suction traces which cor- 
respond to suction holes or silts formed through a 30 
base for supporting the donor cornea when the donor 
cornea Is punched out. More specifically, these suc- 
tion traces are left on at least a peripheral portion of 
the surface of the donor cornea such that the traces 
are equally spaced apart from each other in the cir- 35 
cunrtferontial direction of the donor cornea. The thus 
formed suction traces can be used as a guide for pos- 
itioning the donor cornea on a recipient cornea bed 
of a host pat lent, making it easy for an ocul ist to suture 
the graft with the cornea bed. It Is thus possible to 40 
substantially avoid distortions of the cornea upon su- 
turing, by advertently preventing indinatbn or dis- 
placement of the suction traces on the corneal graft. 

Even if the donor cornea is provided by the 
above-described punching device with the suction 45 
traces for the positioning purpose, however, the pos- 
itioning accuracy Is still unsatisfactory in the absence 
of marks on the side of the host cornea or recipient 
cornea bed, which marks accurately correspond to 
the suction traces on the donor cornea. Consequent- so 
ly, there still remains a possibility of post-transptant 
astigmatism due to subtle distortion of the cornea 
grafted on the host patient 

It is therefore an object of the present invention 
to provide a marking devtoe for providing marks on a 55 
host cornea or recipient cornea bed for keratoplasty, 
which marks accurately correspond to suction traces 
given on a donor cornea, and serve to effectively pr^ 
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vent distortions of the cornea upon suturing thereof, 
so as to avoid the incidence of post-operative astig- 
nnatlsm. 

According to the principle of the present Inven- 
tion, there is provided a host cornea marking device 
for providing marks on a recipient cornea bed of a cor- 
neal transplant patient, comprising: an outer tube hav- 
ing a plurality of marking blades at one of opposite ax- 
ial ends thereof which is adapted to face the recipient 
cornea bed, the marking blades being spaced apart 
from each other in a circumferential direction of the 
outer tube; and an inner tube which is received in the 
outer tube, such that the inner tube is axially slidable 
relative to the outer tube between a first position in 
which the inner tube protrudes a predetermined dis- 
tance from the one of opposite axial ends of the outer 
tube, and a second position In which the Inner tube 
does not so protrude from the outer tube at that end, 
the inner tube including a contact portion atone of op- 
posite axial ends thereof which is to face the recipient 
cornea bed, the contact portion being adapted to be 
in contact with the cornea bed so as to position the 
marking device with respect to a cutout section in the 
recipient cornea bed for receiving a donor cornea. 

In operation of the host cornea marking device 
constructed as described above, the inner tube is In- 
serted into the cutout sectton formed in the recipient 
cornea bed of the host patient, so that the center of 
the marking device is accurately positioned on the 
center of the cornea cutout section. In this condition, 
the outer tube is pushed down so that the marking 
blades are lightly pressed against the recipient cor- 
nea bed, to thereby easily provide marks in the form 
of cuts in the host cornea. This permits extremely 
easy marking on the host cornea, while avoiding de- 
viation of the center of the marking device, with the 
marks thus provkied being accurately positioned rel- 
ath^e to the periphery of the cutout section of the host 
cornea. If the spacing between the adjacent marking 
blades of the outer tube is determined so that the 
marks given by the blades are accurately aligned with 
corresponding suction traces which are left on the do- 
nor corneal graft, the marks and suction traces are 
advantageously used as a guide when the cornea is 
sutured, effectively preventing distortions of the cor- 
nea during the suturing operation, with a significantly 
lowered possibility of post-transplant astigmatism. 
Generally, the suction traces and marks given onto 
the cornea remain clearly visible for about 20 min- 
utes, and then disappear by degrees, without causing 
any problem in a patient's vision or eyesight. 

In one preferred form of the invention, the host 
cornea marking device may further include biasing 
means, disposed between the outer tube and the in- 
ner tube, for normally holding under Its biasing force 
the inner tube in the above-Indicated first position, 
i.e., the position where the inner tube protrudes a giv- 
en distance ahead of the above-Indicated one axial 
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end of the outer tube which is to face the cornea bed. 
In this arrangement, the inner tube, which has been 
retracted into the outer tube after the marking device 
Is used, need not be moved out of the outer tube for 
subsequent use, assuring improved efficiency in the 
marking procedure. 

The above and optional objects, features and ad- 
vantages of the present invention will be better under- 
stood by reading the following detailed description of 
presently preferred embodiments of the Invention, 
when considered in connection with the accompany- 
ing drawings, in which: 

Fig. 1 is a plan view showing one embodiment of 
a host cornea marking device of the present in- 
vention; 

Fig. 2 is a front elevatlonal view of the host cor- 
nea marking device of Fig. 1; 
Fig. 3 Is a cross sectional view showing the host 
cornea marking device when used on a recipient 
cornea bed of a host patient; 
Fig. 4 is a plan view of a recipient eye Including 
the cornea bed which Is provided with marks by 
the marking device of Fig. 1; 
Fig. 5 are plan and front views showing a donor 
cornea with suction traces left on its surface, 
when the donor cornea Is cut out by a cornea 
punching device; 

Fig. 6 is a view showing the recipient eye of Fig. 
4 along with the donor cornea of Fig. 5, when the 
donor cornea Is sutured onto the cornea bed; and 
Fig. 7 is a cross sectional view showing another 
embodiment of the host cornea marking device of 
the present invention. 

Referring first to Figs. 1 and 2, there Is illustrated 
one embodiment of a host cornea marking device of 
the present Invention. In these figures, reference nu- 
meral 10 denotes'an outer tube made of synthetic res- 
in and having an outer diameter of 14mm and a length 
of 19mm. Within an Inner bore of the outer tube 10, 
there Is received an inner tube or centering tube 12 
made of stainless steel and having an inner diameter 
of 7.5mm and an outer diameter slightly smaller than 
the inner diameter of the outer tube 10. In this em- 
bodiment the Inner tube Is shorter than the outer 
tube. The centering tube 12 Is axlally slldable relath^e 
to the outer tube 10. That Is, the centering tube 12 can 
smoothly move within the outer tube 10 when It Is 
lightly pushed. 

The outer tube 10 is provided at one axial end 
(lower end In Fig. 2) which is to face a cornea bed of 
a recipient eye, with four marking blades 14 in the 
form of stainless-steei razor blades, which are equally 
spaced apart from each other along the circumfer- 
ence of the tube 10, so as to correspond to suction 
traces 28 which are left on a donor cornea 26 as 
shown in Fig. 5 when the cornea 26 Is trephined. 
These marking blades 14 are fixedly bonded to the 
outer tube 10 such that the blades 14 extend in radial 



directions of the outer tube 10. On the other axial end 
face of the outer tube 10 remote from the marking 
blades 14, there are provided four Indk^ia 16 which 
are aligned with the marking blades 14, as shown in 

5 Fig. 1. for facilitating recognition of the positions of 
the blades 14. 

More specifically, the outer tube 10 Is formed of 
polymethyl methacrylate, and its Inner circumferen- 
tial surface Is coated with grease so as to enhance 

10 slldabllity of the centering tube 12 received In the in- 
ner bore of the tube 1 0. The material fbrthe outer tube 
1 0 Is not limited to polymethyl methacrylate (PMMA), 
but may be suitably selected from various plastics 
such as polycarbonate, polyacetal (POM) orfluorore- 

15 sin, or metals such as stainless steel. Alternatively, 
the outer tube 10 may have a dual-layer structure 
which consists of an Inner layer made of plastics such 
as POM or fluororesin, which permits easy sliding of 
the centering tube 12, and an outer layer made of 

20 plastics such as POM. The dual-layer structure may 
also consist of an Inner layer made of fluororesin or 
other plastics, and an outer layer made of a metal 
such as stainless steel. The marking blades 14 indi- 
cated above may be fixed to the outer tube 10 by a 

25 suitable method other than bonding, such as welding 
or soldering, depending upon the material of the outer 
tube 10. 

The marking blades 14 have respecth^e cutting 
edges 1 5 each having an arcuate shape which corre- 

30 spends to the curvature of the cornea of the recipient 
eye, so as to give marks of even clearness (or depth) 
on the recipient cornea bed. The marking blades 14 
are desirably attached to the outer tube 10 such that 
the blades 14 protrude at least 0.5mm from the end 

35 face of the tube 10 toward the recipient cornea bed 
to be marked. In this embodiment, the marking 
blades 14 protrude about 1mm from the outer tube 1 0. 

In the instant embodiment, the four marking 
blades 14, which correspond to the suction traces 28 

40 of the donor cornea 26 as shown In Fig. 5, are attach- 
ed to the outer tube 10 such that the blades 14 are 
equally spaced apart from each other In the circum- 
ferential direction of the tube 10. Thus, the number 
and positions of the marking blades 14 fixed to the 

45 outer tube 10 are determined so as to substantially 
correspond to those of the suction traces 28 of the 
donor corneal graft 26. While the number of the mark- 
ing blades 14 Is not particularly limited. It is preferably 
in a range of 2 to 12, more preferably. In a range of 3 

50 to 8. It Is also desirable that the marking blades 1 4 are 
disposed at the above-Indicated one axial end of the 
outer tube 10 facing the recipient cornea bed, such 
that the blades 14 are substantially equally (equlan- 
gularly) spaced apart from each other in the circunv 

55 ferentlal direction. While the material and shape of 
the marking blades 14 are not particularly limited, 
stainless-steel razor blades as used in the instant em- 
bodiment are preferably used as the blades 14. It is 
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also preferable that the marking blades 14 are fixed 
to the outer tube 10 so that the cutting edges 15 of 
the blades 14 extend In the radial directions of the 
tube 10. 

The centering tube 12 has a tapered portion 18 5 
at its axial end facing the recipient cornea bed, for 
contact with the periphery of a circular cutout section 
20 formed in the cornea of the host patient< The di- 
ameter of the tapered portion 1 8 is made substantial- 
ly equal to that of the cutout section 20, as shown in io 
Fig. 3. Accordingly, the tapered portion 1 8 of the cen- 
tering tube 12 may be aligned with the cutout section 
20 of the host cornea so as to achieve centering of the 
host cornea marking device during a marking opera- 
tion. More specifically, the diameter of the tapered is 
portion 18 is preferably held in a range of 5 - 11 mm. 
It is practically desirable to prepare several kinds of 
centering tubes 12 having different diameters, for ex- 
ample, 7.0mm, 7.5mm and 8.0mm, which are selec- 
tively used depending upon the diameter of the cutout 20 
section 20. While the material for the centering tube 
12 is not particularly limited, stainless steel as used 
in the instant embodiment is preferably used. 

Various keratoplasty methods are generally 
known which include surface transplant, Interlayer 25 
transplant and whole-layer transplant The host cor- 
nea marking device constructed as described above 
may be used for the surface transplant or whole-layer 
transplant, to effect good niarking on the host cornea. 

In the surface transplant for transplanting only 30 
the front layer of the cornea, for example, the instant 
host cornea marking device is used in the following 
procedure: 

(1) Initially, the centering tube 12 is pulled out of 

the outer tube 1 0, so that the tapered portion 18 3S 
protrudes ahead of the marking blades 14. as 
shown in Fig. 2. 

(2) Then, the tapered portion 18 of the centering 
tube 12 of the marking device is inserted Into and 
held in place within the cutout section 20 formed 40 
by circularly cutting only the front layer of the host 
cornea 22, as showm in Fig. 3. At this point, the 
positions of the four marking blades 14 are easily 
recognized if the blades 14 are located at the 12, 

3, 8 and 9 o'clock positions on the host cornea 4S 
22. Even where the marking blades 14 are hidden 
by a hand, the positions of the blades 14 can be 
easily recognized by the indicia 18 provided on 
the end face of the outer tube 1 0 remote from the 
marking blades 14. so 

(3) With the marking device thus being centered 
by means of the centering tube 12, the operator 
holding the outer tube 10 pushes down the tube 
10 toward the host cornea 22. As a result, the 
centering tube 12 slides back Into the outer tube ss 
10, and the marking blades 14 are brought into 
contact with the cornea 22. In this state, the outer 
tube 10 Is held lightly pushed toward the cornea 



22 for a few seconds, to effect marking as shown 
in Fig. 3. 

(4) Thereafter, the host cornea marking device is 
removed from the host cornea 22, on which there 
have been formed four marks 24 which extend in 
the respective GO'^-spaced radial directions, as 
shown in Fig. 4. 

(5) On the host cornea 22 provided with the 
marks 24 In the manner as described above, 
there is located the donor cornea 28 provided 
with the suction traces 28 which collectively form 
a cross as shown in Fig. 5. The donor corneal 
graft 26 and host cornea 22 are then sutured with 
thread 30. such that the suction traces 28 on the 
cornea 26 are aligned with the marks 24 on the 
host cornea 22, as shown in Fig. 8. In this con- 
nectton. the donor cornea 26 may be cut out for 
use in this transplant, by means of a cornea 
punching device as disclosed in the above- 
identified Publication No. 4-55322 of unexa- 
mined Japanese Utility Model Application. 

The use of the host cornea marking device as de- 
scribed above ensures that the host cornea 22 is pro- 
vided with high reliability with the marks 24, which are 
accurately aligned with the suction traces 28 of the 
donor cornea 26, with extremely easy handling of the 
device. When the donor cornea 26 and host cornea 
22 are sutured with their traces 28 and marks 24 
aligned with each other, therefore, distortions of the 
cornea 26 which would otherwise occur upon sutur- 
ing can be reduced to a minimum, with the least pos- 
sibility of post-transplant corneal astigmatism. 

Referring next to fig. 7. there is illustrated an- 
other embodiment of the host cornea marking device 
of the present invention. In this embodiment, the out- 
er tube 10 has a dual-layer structure which consists 
of an outer layer 32 made of stainless steel, and an 
inner layer 34 made of fluororesin. The centering tube 
12 is received in the outer tube 10 such that it is slid- 
able on the Inner layer 34. Between the outer tube 10 
and the centering tube 12, there Is provided biasing 
means in the form of a spring 36, which serves to 
keep the centering tube 12 in a predetermined posi- 
tion at which the tapered portion 18 protrudes a suit- 
able distance from the outer tube 10. 

The spring 36 is mounted on the device such that 
one end of the spring 36 is fixedly wound around the 
axial end portion of the centering tube 12 remote from 
the tapered portion 18. and such that the other end 
thereof is secured to an annular spring seat 38 made 
of fluororesin, which is fixedly fitted In the axial end 
portion of the outer tube 1 0 remote from the marking 
blades 14. The inner layer 34 of the outer tube 10 con- 
sists of a first section 40 for slidably receiving the cen- 
tering tube 12, and a second section 42 foraccomnrK>- 
dating the spring 36. The first section 40 corresponds 
to the axial end portion of the tube 10 facing the re- 
cipient cornea bed, over about one-third of the entire 
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length of the tube 10, while the second section 42 
constitutes the rest of the inner layer 34, and has a 
larger diameter than the first section 40. In this ar- 
rangement, the centering tube 12 is favorably pre- 
vented from rattling in the outer tube 1 0. while permit- 
ting free movement of the spring 36. 

In operation of the thus constructed host cornea 
marking device, the outer tube 10 is pushed down to 
the host cornea 22, against a biasing force of the 
spring 38. to accomplish good marking on the host 
cornea 22. Then, the centering tube 12, which has 
been retracted Into the outer tube 10 upon marking, 
resumes its original position, that is, returns to the 
above-indicated predetermined position where the 
centering tube 12 protrudes a suitable distance from 
the outer tube 10. Accordingly, the centering tube 12 
need not be pulled out of the outer tube 10 by hand 
each time the device is used for marking the cornea. 
Further, since the outer layer 32 of the outer tube 10 
of the instant marking device is made of stainless 
steel as described above, the marking blades 14 can 
be firmly secured to the outer layer 32 by soldering. 

While the present invention has been described 
in detail in its presently preferred embodiments, for il- 
lustrative purpose only, it is to be understood that the 
Invention Is by no means limited to the details of the 
illustrated embodiments, but may be embodied with 
various other changes, modifications and improve- 
ments. 



1, further comprising biasing means, disposed 
between said outer tube and said inner tube, for 
normally holding said Inner tube in said first pos- 
itton under a biasing force thereof. 

5 

3. A host cornea marking device according to claim 
1 or 2, wherein said contact portion of said inner 
tube is tapered such that a diameter of the con- 
tact portion decreases toward said one of oppo- 

10 site axial ends of the inner tube which is to face 
the recipient cornea bed. 

4. A host cornea marking device according to any 
one of claims 1-3, wherein said marking blades 

f 5 extend in radial directions of said outer tube. 

5. A host cornea marking device accoidlng to any 
one of claims 1-4, wherein said marking blades 
are equally spaced apart from each other in the 

20 circumferential direction of said outer tube. 

6. A host cornea marking device according to any 
one of claims 1-5, wherein said marking blades 
are made of stainless steel. 

25 
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Claims 



1. A host cornea marking device for providing 
marks on a recipient cornea bed of a corneal as 
transplant patient, comprising: 

an outer tube having a plurality of marking 
blades at one of opposite axial ends thereof 
which is adapted to face the recipient cornea bed, 
said marking blades being spaced apart from 40 
each other in a circumferential direction of said 
outer tube; and 

an Inner tube which Is received In said out- 
er tube, such that said inner tube is axialty slid- 
able relative to the outer tube between a first pos- 45 
ition in which the inner tube protrudes a predeter- 
mined distance from said one of opposite axial 
ends of the outer tube, and a second position in 
which the inner tube is entirely positioned within 
the outer tube, said inner tube including a contact so 
portion at one of opposite axial ends thereof 
which is to face the recipient cornea bed, said 
contact portion being adapted to be in contact 
with the cornea bed so as to position the marking 
device with respect to a cutout section in the re- 55 
cipient cornea bed fbr receiving a donor cornea. 

2. A host cornea marking device according to daim 
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